Water permeation dynamics of AqpZ: a tale of two states.
Molecular dynamics simulations of aquaporin Z homotetramer which is a membrane protein facilitating rapid water movement through the plasma membrane of Escherichia coli were performed. Initial configurations were taken from the open and closed states of crystal structures separately. The resulting water osmotic permeability (pf) and diffusive permeability (pd) displayed distinct features. Consistent with previous studies, the side chain conformation of arginine189 was found to mediate the water permeability. A potential of mean force (PMF) as a function of the distance between NH1 of R189 and carbonyl oxygen of A117 was constructed based on the umbrella sampling technique. There are multiple local minima and transition states on the PMF. The assignment of the open or closed state was supported by the permeability pf, calculated within trajectories in umbrella sampling simulations. Our study disclosed a detailed mechanism of the gated water transport.